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SEQUENCE PROTOCOL 



<110> Ctegussa-Huls AG 

Forschungszentrum- Jiilich GmbH 

<120> NevA nucleotide sequences coding for the thrE gene and process 
for \the enzymatic production of L-threonine with corynef orm 
bacteria . 

<130> 990079\BT 

<140> 
<141> 

<160> 4 

<170> Patent Proprietor Publication 2.1 

<210> 1 
<211> 2817 
<212> DNA 

<213> Corynebacteriui\ glutamicum ATCC14752 

<220> 
<221> CDS 

<222> (398) . . (1864) 
<223> thrE-Gen 

<400> 1 

(A list of gene sequences i^^ given at Line 30, German page 23 to Line 
36, German page 31.) 

aatgaaataa tcccctcacc aactggcWc attcaaacac cgtttcattt ccaaacatcg 60 

agccaaggga aaagaaagcc cctaagccdc gtgttattaa atggagactc tttggagacc 120 

tcaagccaaa aaggggcatt ttcattaagaXaaatacccct ttgacctggt gttattgagc 180 

tggagaagag acttgaactc tcaacctacg Aattacaagt gcgttgcgct gccaattgcg 240 

ccactccagc accgcagatg ctgatgatca acVactacga atacgtatct tagcgtatgt 300 

gtacatcaca atggaattcg gggctagagt atct\ggtgaa ccgtgcataa acgacctgtg 360 

attggactct ttttccttgc aaaatgtttt ccagc^g atg ttg agt ttt gcg acc 415 

Met Leu Ser Phe Ala Thr 
1 5 



ctt cgt ggc cgc att tea aca gtt gac get ^a aaa gcc gca cct ccg 4 63 

Leu Arg Gly Arg lie Ser Thr Val Asp Ala AJSva Lys Ala Ala Pro Pro 
10 15 \ 20 

cca teg cca eta gee eeg att gat etc act gac V:at agt eaa gtg gee 511 

Pro Ser Pro Leu Ala Pro lie Asp Leu Thr Asp His Ser Gin Val Ala 
25 30 \ 35 

ggt gtg atg aat ttg get gcg aga att ggc gat at^ ttg ctt tct tea 559 

Gly Val Met Asn Leu Ala Ala Arg lie Gly Asp Ile\Leu Leu Ser Ser 
40 45 50 

ggt acg tea aac agt gat acc aag gtg eaa gtt ega g^g gtg acc tct 607 

Gly Thr Ser Asn Ser Asp Thr Lys Val Gin Val Arg Al^ Val Thr Ser 
55 60 65 \ 70 
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gcg tat ggc ctg tac tat acg cat gtg gat ate acg ttg aat acg ate 655 
Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp lie Thr Leu Asn Thr lie 
75 80 85 

5 acc ate ttc ace aac ate ggt gtg gag agg aag atg ecg gte aae gtg 703 
Thr lie Phe Thr Asn lie Gly Val Glu Arg Lys Met Pro Val Asn Val 
90 95 100 

ttt cat gtt gtg ggc aag ttg gac acc aac ttc tec aaa ctg tet gag 751 
10 Phe His Val Val Gly Lys Leu Asp Thr Asn Phe Ser Lys Leu Ser Glu 
105 110 115 

gtt gac cgt ttg ate cgt tec att cag get ggt get acc ecg cet gag 7 99 
Val Asp Arg Leu lie Arg Ser lie Gin Ala Gly Ala Thr Pro Pro Glu 
15 120 125 130 

gtt gee gag aaa att ctg gac gag ttg gag caa teg cet gcg tct tat 84 7 

Val Ala Glu Lys lie Leu Asp Glu Leu Glu Gin Ser Pro Ala Ser Tyr 

135 140 145 150 

20 

ggt ttc cet gtt gcg ttg ctt ggc tgg gea atg atg ggt ggc get gtt 895 

Gly Phe Pro Val Ala Leu Leu Gly Trp Ala Met Met Gly Gly Ala Val 
155 160 165 

25 get gtg ctg ttg ggt ggt gga tgg cag gtt tec eta att get ttt att 94 3 
Ala Val Leu Leu Gly Gly Gly Trp Gin Val Ser Leu lie Ala Phe lie 
170 175 180 

acc gcg ttc acg ate att gee acg acg tea ttt ttg gga aag aag ggt 991 
30 Thr Ala Phe Thr lie lie Ala Thr Thr Ser Phe Leu Gly Lys Lys Gly 
185 190 195 

ttg cet act ttc ttc caa aat gtt gtt ggt ggt ttt att gee acg ctg 1039 
Leu Pro Thr Phe Phe Gin Asn Val Val Gly Gly Phe lie Ala Thr Leu 
35 200 205 210 

cet gea teg att get tat tet ttg gcg ttg caa ttt ggt ctt gag ate 1087 
Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu Gin Phe Gly Leu Glu lie 
215 220 225 230 

40 

aaa ecg age cag ate ate gea tct gga att gtt gtg ctg ttg gea ggt 1135 
Lys Pro Ser Gin lie lie Ala Ser Gly lie Val Val Leu Leu Ala Gly 
235 240 245 

45 ttg aca ctt gtg caa tet ctg cag gac ggc ate acg ggc get ecg gtg 1183 
Leu Thr Leu Val Gin Ser Leu Gin Asp Gly lie Thr Gly Ala Pro Val 
250 255 260 

aca gea agt gea ega ttt ttt gaa aca etc ctg ttt acc ggc ggc att 1231 
50 Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu Leu Phe Thr Gly Gly lie 
265 270 275 

gtt get ggc gtg ggt ttg ggc att cag ctt tet gaa ate ttg eat gtc 127 9 
Val Ala Gly Val Gly Leu Gly lie Gin Leu Ser Glu lie Leu His Val 
55 280 285 290 

atg ttg cet gee atg gag tec get gea gea cet aat tat teg tet aca 1327 
Met Leu Pro Ala Met Glu Ser Ala Ala Ala Pro Asn Tyr Ser Ser Thr 
295 300 305 310 



60 



ttc gee cgc att ate get ggt ggc gtc ace gea gcg gee ttc gea gtg 1375 
Phe Ala Arg He He Ala Gly Gly Val Thr Ala Ala Ala Phe Ala Val 
315 320 325 



65 
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ggt tgt tac gcg gag tgg tec teg gtg att att gcg ggg ctt act gcg 1423 

Gly Cys Tyr Ala Glu Trp Ser Ser Val He lie Ala Gly Leu Thr Ala 
330 335 340 

5 ctg atg ggt tot gcg ttt tat tac etc tte gtt gtt tat tta ggc cec 1471 

Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe Val Val Tyr Leu Gly Pro 

345 350 355 

gtc tet gee get gcg att get gea aca gca gtt ggt ttc act ggt ggt 1519 

10 Val Ser Ala Ala Ala He Ala Ala Thr Ala Val Gly Phe Thr Gly Gly 
360 365 370 

ttg ctt gee cgt cga tte ttg att cea ccg ttg att gtg gcg att gee 1567 

Leu Leu Ala Arg Arg Phe Leu He Pro Pro Leu He Val Ala He Ala 
15 375 380 385 390 

ggc ate aca cea atg ctt cea ggt eta gea att tac ege gga atg tac 1615 

Gly He Thr Pro Met Leu Pro Gly Leu Ala He Tyr Arg Gly Met Tyr 
_ 395 400 405 

□ 20 

gcc ace ttg aat gat caa aca etc atg ggt tte ace aac att gcg gtt 1663 

Ala Thr Leu Asn Asp Gin Thr Leu Met Gly Phe Thr Asn He Ala Val 
410 415 420 



25 get tta gee act get tea tea ctt gee get ggc gtg gtt ttg ggt gag 1711 
^'i Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala Gly Val Val Leu Gly Glu 

i 'SI? 



425 430 435 



„ tgg att gee cgc agg eta cgt cgt cea cea cgc ttc aac cea tac cgt 17 5 9 

Lx 30 Trp He Ala Arg Arg Leu Arg Arg Pro Pro Arg Phe Asn Pro Tyr Arg 

440 445 450 

Hi gca ttt acc aag gcg aat gag ttc tec tte cag gag gaa get gag cag 1807 

%J Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe Gin Glu Glu Ala Glu Gin 

35 455 460 465 470 



40 



45 



50 



55 



60 



65 



aat cag cgc egg cag aga aaa cgt cea aag act aat caa aga ttc ggt 1855 
Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys Thr Asn Gin Arg Phe Gly 
475 480 485 

aat aaa agg taaaaatcaa cetgettagg egtctttegc ttaaatagcg 1904 
Asn Lys Arg 



tagaatatcg 


ggtcgategc 


ttttaaacae 


tcaggaggat 


ccttgecggc 


caaaateaeg 


1964 


gacactcgtc 


ceaccccaga 


atceettcac 


getgttgaag 


aggaaaccgc 


agceggtgcc 


2024 


cgcaggattg 


ttgccaeeta 


ttctaaggae 


ttettegacg 


gcgtcaettt 


gatgtgcatg 


2084 


eteggegttg 


aacetcaggg 


cetgegttae 


aecaaggteg 


cttctgaaea 


egaggaagct 


2144 


cagceaaaga 


aggetaeaaa 


gcggactcgt 


aaggcaceag 


etaagaagge 


tgetgctaag 


2204 


aaaacgacea 


agaagaecae 


taagaaaact 


actaaaaaga 


ceacegcaaa 


gaagaecaca 


2264 


aagaagtett 


aagceggate 


ttatatggat 


gattceaata 


gctttgtagt 


tgttgetaac 


2324 


cgtctgccag 


tggatatgae 


tgtecaeeca 


gatggtagct 


atageatctc 


ccccagccce 


2384 


ggtggcettg 


tcaegggget 


ttccceegtt 


etggaacaae 


atcgtggatg 


ttgggtcgga 


2444 


tggcetggaa 


ctgtagatgt 


tgeacccgaa 


ceatttcgaa 


cagatacggg 


tgttttgctg 


2504 


eaecctgttg 


tcetcactgc 


aagtgaetat 


gaaggcttet 


acgagggctt 


ttcaaacgca 


2564 
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acgctgtggc ctcttttcca cgatttgatt gttactccgg tgtacaacac cgattggtgg 2624 
catgcgtttc gggaagtaaa cctcaagttc gctgaagccg tgagccaagt ggcggcacac 2684 
5 ggtgccactg tgtgggtgca ggactatcag ctgttgctgg ttcctggcat tttgcgccag 2744 
atgcgccctg atttgaagat cggtttcttc ctccacattc ccttcccttc ccctgatctg 2804 
ttccgtcagc tgc 2817 

10 

<210> 2 
<211> 489 
<212> PRT 

15 <213> Corynebacterium glutamicxom ATCC14752 
<400> 2 

Met Leu Ser Phe Ala Thr Leu Arg Gly Arg lie Ser Thr Val Asp Ala 
15 10 15 

Q 20 

Ala Lys Ala Ala Pro Pro Pro Ser Pro Leu Ala Pro lie Asp Leu Thr 
20 25 30 



Asp His Ser Gin Val Ala Gly Val Met Asn Leu Ala Ala Arg lie Gly 
25 35 40 45 

Asp lie Leu Leu Ser Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin 
50 55 60 



s 30 Val Arg Ala Val Thr Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp 

O 65 70 75 80 



lie Thr Leu Asn Thr lie Thr lie Phe Thr Asn lie Gly Val Glu Arg 
85 90 95 

35 

Lys Met Pro Val Asn Val Phe His Val Val Gly Lys Leu Asp Thr Asn 
100 105 110 

Phe Ser Lys Leu Ser Glu Val Asp Arg Leu lie Arg Ser lie Gin Ala 
40 115 120 125 

Gly Ala Thr Pro Pro Glu Val Ala Glu Lys lie Leu Asp Glu Leu Glu 
130 135 140 

4 5 Gin Ser Pro Ala Ser Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala 
145 150 155 160 

Met Met Gly Gly Ala Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val 
165 170 175 

50 

Ser Leu lie Ala Phe lie Thr Ala Phe Thr lie lie Ala Thr Thr Ser 
180 185 190 

Phe Leu Gly Lys Lys Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly 
55 195 200 205 

Gly Phe lie Ala Thr Leu Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu 
210 215 220 

60 Gin Phe Gly Leu Glu lie Lys Pro Ser Gin He He Ala Ser Gly He 
225 230 235 240 

Val Val Leu Leu Ala Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly 
245 250 255 

65 



yl 

w 

ry 



3 = 
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lie Thr Gly Ala Pro Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu 
260 265 270 

Leu Phe Thr Gly Gly lie Val Ala Gly Val Gly Leu Gly lie Gin Leu 
5 275 280 285 

Ser Glu lie Leu His Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala 
290 295 300 

10 Pro Asn Tyr Ser Ser Thr Phe Ala Arg lie lie Ala Gly Gly Val Thr 
305 310 315 320 



15 



Ala Ala Ala Phe Ala Val Gly Cys Tyr Ala Glu Trp Ser Ser Val lie 
325 330 335 

lie Ala Gly Leu Thr Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe 
340 345 350 



Val Val Tyr Leu Gly Pro Val Ser Ala Ala Ala lie Ala Ala Thr Ala 
20 355 360 365 

Val Gly Phe Thr Gly Gly Leu Leu Ala Arg Arg Phe Leu lie Pro Pro 
370 375 380 

25 Leu lie Val Ala lie Ala Gly lie Thr Pro Met Leu Pro Gly Leu Ala 
385 390 395 400 

lie Tyr Arg Gly Met Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly 
405 410 415 



30 



Phe Thr Asn lie Ala Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala 
420 425 430 



y Gly Val Val Leu Gly Glu Trp lie Ala Arg Arg Leu Arg Arg Pro Pro 

y 35 435 440 445 



Arg Phe Asn Pro Tyr Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe 
450 455 460 

4 0 Gin Glu Glu Ala Glu Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys 

465 470 475 480 



Thr Asn Gin Arg Phe Gly Asn Lys Arg 
485 



45 



<210> 3 

<211> 1909 

50 <212> DNA 

<213> Corynebacterium glutamicum ATCC13032 

<220> 

<221> CDS 

55 <222> (280) . . (1746) 

<223> thrE-Gen 



60 



<400> 3 

agcttgcatg cctgcaggtc gactctagag gatccccccc ctttgacctg gtgttattga 60 



gctggagaag agacttgaac tctcaaccta cgcattacaa gtgcgttgcg ctgccaattg 120 
cgccactcca gcaccgcaga tgctgatgat caacaactac gaatacgtat cttagcgtat 180 
65 gtgtacatca caatggaatt cggggctaga gtatctggtg aaccgtgcat aaacgacctg 240 
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tgattggact ctttttcctt gcaaaatgtt ttccagcgg atg ttg agt ttt gcg 294 

Met Leu Ser Phe Ala 
1 5 

5 

acc ctt cgt ggc cgc att tea aca gtt gac get gca aaa gcc gca cct 342 
Thr Leu Arg Gly Arg lie Ser Thr Val Asp Ala Ala Lys Ala Ala Pro 
10 15 20 

10 ccg cca teg eca eta gcc ccg att gat etc act gac cat agt caa gtg 390 
Pro Pro Ser Pro Leu Ala Pro lie Asp Leu Thr Asp His Ser Gin Val 
25 30 35 

gcc ggt gtg atg aat ttg get gcg aga att gge gat att ttg ctt tct 4 38 
15 Ala Gly Val Met Asn Leu Ala Ala Arg lie Gly Asp lie Leu Leu Ser 
40 45 50 

tea ggt acg tea aat agt gac acc aag gta eaa gtt cga gca gtg acc 4 86 
Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin Val Arg Ala Val Thr 
20 55 60 65 

^ tct gcg tac ggt ttg tac tac acg cac gtg gat ate acg ttg aat acg 534 

y=l Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp lie Thr Leu Asn Thr 

Si 70 75 80 85 



W 25 



PJ 



ate acc ate tte acc aac ate ggt gtg gag agg aag atg ccg gtc aae 582 
lie Thr lie Phe Thr Asn lie Gly Val Glu Arg Lys Met Pro Val Asn 
90 95 100 



30 gtg ttt cat gtt gta ggc aag ttg gac acc aac tte tec aaa etg tct 630 
Val Phe His Val Val Gly Lys Leu Asp Thr Asn Phe Ser Lys Leu Ser 
105 110 115 

gag gtt gac cgt ttg ate cgt tec att eag get ggt gcg acc ccg cct 67 8 
35 Glu Val Asp Arg Leu lie Arg Ser lie Gin Ala Gly Ala Thr Pro Pro 
120 125 130 

gag gtt gcc gag aaa ate ctg gac gag ttg gag eaa tee cct gcg tct 726 
Glu Val Ala Glu Lys lie Leu Asp Glu Leu Glu Gin Ser Pro Ala Ser 
40 135 140 145 

tat ggt tte cct gtt gcg ttg ctt ggc tgg gca atg atg ggt ggt get 774 

Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala Met Met Gly Gly Ala 

150 155 160 165 

45 

gtt get gtg etg ttg ggt ggt gga tgg eag gtt tee eta att get ttt 822 

Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val Ser Leu lie Ala Phe 

170 175 180 

50 att ace gcg tte acg ate att gee acg acg tea ttt ttg gga aag aag 870 
lie Thr Ala Phe Thr lie lie Ala Thr Thr Ser Phe Leu Gly Lys Lys 
185 190 195 

ggt ttg cct act tte tte caa aat gtt gtt ggt ggt ttt att gee acg 918 
55 Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly Gly Phe lie Ala Thr 
200 205 210 

ctg cct gca teg att get tat tct ttg gcg ttg eaa ttt ggt ctt gag 966 
Leu Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu Gin Phe Gly Leu Glu 
60 215 220 225 

ate aaa ccg age eag ate ate gca tet gga att gtt gtg etg ttg gca 1014 
lie Lys Pro Ser Gin lie lie Ala Ser Gly lie Val Val Leu Leu Ala 
230 235 240 245 

65 



ri 
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ggt ttg aca etc gtg caa tct ctg cag gac ggc ate acg ggc get ccg 1062 
Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly lie Thr Gly Ala Pro 
250 255 260 

5 gtg aca gca agt gca cga ttt ttc gaa aca etc ctg ttt ace ggc ggc 1110 
Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu Leu Phe Thr Gly Gly 
265 270 275 

att gtt get ggc gtg ggt ttg ggc att cag ctt tct gaa ate ttg cat 1158 
10 lie Val Ala Gly Val Gly Leu Gly lie Gin Leu Ser Glu lie Leu His 
280 285 290 

gte atg ttg ect gee atg gag tec get gca gca cet aat tat teg tct 1206 
Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala Pro Asn Tyr Ser Ser 
15 295 300 305 

aca ttc gee ege att ate get ggt ggc gte ace gca geg gee ttc gca 1254 

Thr Phe Ala Arg lie lie Ala Gly Gly Val Thr Ala Ala Ala Phe Ala 

310 315 320 325 

20 

gtg ggt tgt tac geg gag tgg tec teg gtg att att gcg ggg ctt act 1302 

Val Gly Cys Tyr Ala Glu Trp Ser Ser Val lie lie Ala Gly Leu Thr 

330 335 340 

25 gcg ctg atg ggt tct gcg ttt tat tac etc ttc gtt gtt tat tta ggc 1350 
Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe Val Val Tyr Leu Gly 
345 350 355 

ecc gte tct gee get geg att get gca aca gca gtt ggt ttc act ggt 1398 
30 Pro Val Ser Ala Ala Ala lie Ala Ala Thr Ala Val Gly Phe Thr Gly 
360 365 370 

ggt ttg ctt gee cgt cga ttc ttg att cca ccg ttg att gtg gcg att 144 6 
Gly Leu Leu Ala Arg Arg Phe Leu lie Pro Pro Leu lie Val Ala lie 
35 375 380 385 

gee ggc ate aca cca atg ctt cca ggt eta gca att tac cgc gga atg 14 94 
Ala Gly lie Thr Pro Met Leu Pro Gly Leu Ala lie Tyr Arg Gly Met 
390 395 400 405 

40 

tac gee ace ctg aat gat caa aca etc atg ggt ttc ace aac att gcg 1542 
Tyr Ala Thr Leu Asn Asp Gin Thr Leu Met Gly Phe Thr Asn lie Ala 
410 415 420 

45 gtt get tta gee act get tea tea ctt gee get ggc gtg gtt ttg ggt 1590 
Val Ala Leu Ala Thr Ala Ser Ser Leu Ala Ala Gly Val Val Leu Gly 
425 430 435 

gag tgg att gee cgc agg eta cgt cgt cca cca cgc ttc aac cca tac 1638 
50 Glu Trp lie Ala Arg Arg Leu Arg Arg Pro Pro Arg Phe Asn Pro Tyr 
440 445 450 

cgt gca ttt ace aag gcg aat gag ttc tec ttc cag gag gaa get gag 1686 
Arg Ala Phe Thr Lys Ala Asn Glu Phe Ser Phe Gin Glu Glu Ala Glu 
55 455 460 465 

cag aat cag cgc egg cag aga aaa cgt cca aag act aat cag aga ttc 1734 
Gin Asn Gin Arg Arg Gin Arg Lys Arg Pro Lys Thr Asn Gin Arg Phe 
470 475 480 485 



60 



65 



ggt aat aaa agg taaaaateaa ectgettagg egtctttcgc ttaaatagcg 1786 
Gly Asn Lys Arg 

tagaatatcg ggtcgatcgc ttttaaacac teaggaggat ccttgccggc caaaatcacg 1846 
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gacactcgtc ccaccccaga atcccttcac gctgttgaag aggaaaccgc agccggggta 1906 
ccg 1909 

5 

<210> 4 
<211> 489 
<212> PRT 

<213> Corynebacterium glutamicum ATCC13032 

10 

<400> 4 

Met Leu Ser Phe Ala Thr Leu Arg Gly Arg lie Ser Thr Val Asp Ala 
15 10 15 

15 Ala Lys Ala Ala Pro Pro Pro Ser Pro Leu Ala Pro lie Asp Leu Thr 
20 25 . 30 

Asp His Ser Gin Val Ala Gly Val Met Asn Leu Ala Ala Arg lie Gly 
35 40 45 

p 20 

Asp lie Leu Leu Ser Ser Gly Thr Ser Asn Ser Asp Thr Lys Val Gin 
^50 55 60 

P Val Arg Ala Val Thr Ser Ala Tyr Gly Leu Tyr Tyr Thr His Val Asp 

Uj 25 65 70 75 80 

lie Thr Leu Asn Thr lie Thr lie Phe Thr Asn lie Gly Val Glu Arg 
85 90 95 

5^ 30 Lys Met Pro Val Asn Val Phe His Val Val Gly Lys Leu Asp Thr Asn 

p 100 105 110 

Phe Ser Lys Leu Ser Glu Val Asp Arg Leu lie Arg Ser lie Gin Ala 
115 120 125 

35 

Gly Ala Thr Pro Pro Glu Val Ala Glu Lys lie Leu Asp Glu Leu Glu 
130 135 140 

Gin Ser Pro Ala Ser Tyr Gly Phe Pro Val Ala Leu Leu Gly Trp Ala 
40 145 150 155 160 

Met Met Gly Gly Ala Val Ala Val Leu Leu Gly Gly Gly Trp Gin Val 
165 170 175 

4 5 Ser Leu lie Ala Phe lie Thr Ala Phe Thr lie lie Ala Thr Thr Ser 
180 185 190 

Phe Leu Gly Lys Lys Gly Leu Pro Thr Phe Phe Gin Asn Val Val Gly 
195 200 205 

50 

Gly Phe lie Ala Thr Leu Pro Ala Ser lie Ala Tyr Ser Leu Ala Leu 
210 215 220 

Gin Phe Gly Leu Glu lie Lys Pro Ser Gin lie lie Ala Ser Gly lie 
55 225 230 235 240 

Val Val Leu Leu Ala Gly Leu Thr Leu Val Gin Ser Leu Gin Asp Gly 
245 250 255 

60 lie Thr Gly Ala Pro Val Thr Ala Ser Ala Arg Phe Phe Glu Thr Leu 
260 265 270 

Leu Phe Thr Gly Gly lie Val Ala Gly Val Gly Leu Gly lie Gin Leu 
275 280 285 

65 
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Ser Glu \le Leu His Val Met Leu Pro Ala Met Glu Ser Ala Ala Ala 
290 A 295 300 

Pro Asn TyrXser Ser Thr Phe Ala Arg lie lie Ala Gly Gly Val Thr 
305 \ 310 315 320 



Ala Ala Ala Ph> 



Ala Val Gly Cys Tyr Ala Glu Trp Ser Ser Val lie 
,325 330 335 



lie Ala Gly Leu Thr Ala Leu Met Gly Ser Ala Phe Tyr Tyr Leu Phe 
340 \ 345 350 

Val Val Tyr Leu Gly\ro Val Ser Ala Ala Ala lie Ala Ala Thr Ala 
355 \ ^^60 365 



Val Gly Phe Thr Gly GI3 
370 



i^eu Ala Arg Arg Phe Leu lie Pro Pro 
380 



Leu lie Val Ala lie Ala GPy He Thr Pro Met Leu Pro Gly Leu Ala 
385 390 \ 395 400 

lie Tyr Arg Gly Met Tyr Ala ■^hr Leu Asn Asp Gin Thr Leu Met Gly 
405 \ 410 415 

Phe Thr Asn He Ala Val Ala LeuVla Thr Ala Ser Ser Leu Ala Ala 
420 4S25 430 

Gly Val Val Leu Gly Glu Trp lie Al^Arg Arg Leu Arg Arg Pro Pro 
435 440 \ 445 

Arg Phe Asn Pro Tyr Arg Ala Phe Thr L^ Ala Asn Glu Phe Ser Phe 
450 455 \ 460 

Gin Glu Glu Ala Glu Gin Asn Gin Arg Arg Jsin Arg Lys Arg Pro Lys 
465 470 4X5 480 



Thr Asn Gin Arg Phe Gly Asn Lys Arg 
485 



